Summary.-Previous studies have shown that normal as well as neoplastic B-cell lines vary substantially in their response to the antiproliferative effects of human interferon (HIF) . In this study we took advantage of a recent method to generate long-term continuous normal T-cell cultures (CTC) to investigate the effects of HIF on proliferating lymphoid cells. Normal CTC proved to be resistant to inhibition of proliferation; up to 1000 u HIF had little effect on [3H] TdR uptake, and up to 2000 u HIF had little effect on cell-cycle progression, measured by flow cytometry. Proliferating normal B cells were also resistant to the antiproliferative effect. Nor did up to 500 u HIF inhibit RNA synthesis or immunoglobulin biosynthesis of normal B cells. In contrast, a neoplastic myeloma B cell, a Burkitt's lymphoma cell and a neoplastic leukaemic T cell showed marked inhibition of [3H] TdR uptake and cell cycle progression with as little as 5 u HIF. These results suggest that amounts of HIF sufficient to inhibit proliferation of some neoplastic lymphoid cells have little effect on T-and B-cell proliferation and differentiation of normal B lymphocytes.
PREVIOUS studies have shown that certain normal and neoplastic B-cell lines are susceptible to the antiproliferative effect of human interferon (HIF) (Einhorn & Strander, 1978) . This (Rusceti et al., 1977) . In this investigation, HIFtreated normal and neoplastic proliferating T-and B-cell lines as well as stimulated huiman peripheral lymphocytes were examined for changes in proliferation, cellcycle progression and function.
MATERIALS AND MIETHODS
Nornal T-and B-cell cultures.-Continuous T-cell cultures were prepared as previously described (Rusceti et al., 1977) . Briefly, heparinized whole blood was obtained from normal donors and mononuclear cell suspensions were isolated by Ficoll-Hypaque (BoyuLm, 1968) . The cells were washed twice and resuspended in RPMI 1640 medium (GIBCO, Grand Island, N.Y.) containing 20%
heat-inactivated foetal calf serum (FCS) (Reheis Chemical Co., Phoenix, Arizona), glutamine, penicillin and streptomycin. The cultures (5 x 106 cells/ml) were then incubated at 37°C in a 500 CO2 humidified atmosphere.
The cultures were supplemented with 20% concentrated conditioned medium (CM) to induce continuous growth (Rusceti et al., 1977; Bonnard et al., 1978) . The CM was prepared from normal human lymphocytes from a single donor by incubating the cultures for 24-72 h at 37°C in 50% CO2 humidified atmosphere, dialysed against PBS overnight at 40C, then filter-sterilized and kept at -70°C until use (Rusceti et al., 1977) . The normal B-cell line used in these experiments was RPMI 1788, an IgM-secreting B-cell line that was derived from an apparently normal male (Moore et al., 1969) ; this cell line does not carry the EBV genome.
Pokeweed mitogen (PWM) stimulated lymnphocytes. Mononuclear cells were separated from heparinized venous blood obtained from normal adult donors by Ficoll-Hypaque density centrifugation (Boyum, 1968 Neoplastic human T and B cells. Molt 4 is an established cell line w,ith T-cell characteristics derived from the peripheral blood of a patient during a relapse of acute lymphoblastic leukaemia (ALL) (Minowada et al., 1972) . RPMI 8226 is an established cell line derived from a patient with multiple myeloma, that has B-cell characteristics and secretes Ig light chains (Matsuoka et al., 1967) . Daudi is a Burkitt's lymphoma cell line. All neoplastic cell lines were cultured in RPMI 1640 medium containing 20%1 heat-inactivated FCS, glutamine and 100 u/ml each of penicillin and streptomycin. Immunoglobulin biosynthesis in vitro.-2 x 106 lymphocytes from normal volunteers were cultured in the presence of PWM for 12 days. This lectin is knowAn to induce polyclonal Ig production in vitro (WAu et al., 1973) . The techniques used for Ig measurement have been described in detail elsew-here (Waldmann et al., 1974) . The cumulative secretion of 1gM, IgG and IgA was determined by doubleantibody radioimmunoassays essentially as previously described for IgE (Waldmann et al., 1972) . RPMI 1788 cells were cultured for 3 days under standard culture conditions and IgM was determined as above.
Flow cytometry (FCM).-2 x 105 cells in 0-2 RPMI 1640 medium wtere added to 1 ml of staining solution consisting of 0-1% sodium citrate, 50 ,ug/ml propidium iodide, 10mM NaCl and 0.1°0 Nonidet-P40 (Vindelov, 1977 (Attallah et al., 1979b) . Briefly, the number of cells that were visually judged to lie outside the G1 peak were divided by the total number of cells in the histogram. For consistency, the same channel numbers of the cells outside the G1 peak in control cultures were used to determine the numbers of cells outside the G1 peak in experimental cultures.
Interferon.-Human lymphoblastoid interferon was der ived from lymphoblastoid NAMALWA cells w,vith specific activity 1-25 x 105 reference units/mg, a gift from Welleome Research Laboratories. England (Attallah et al., 1979a) . other experiments, it was not significant. To further substantiate lack of effect in normal B cells we examined the effect of HIF on PWM-stimulated lymphocytes by FCM analysis; PWM is known to act as an activator of normal B cells (Wu et al., 1973) . As shown in Table III Table IV , IgM biosynthesis by the B-cell line 1788 was unchanged in culture containing up to 500 u of HIF/culture; at a dose of 5000 u/culture, IgM biosynthesis was reduced from 7591 to 4078. As shown in Table V PWM-stimulated peripheral lymphocytes showed virtually no change in IgM, IgG or IgA biosynthesis with up to 500 u RIF/ culture; at 5000 u/culture IgM and IgA synthesis was reduced while IgG synthesis was unchanged.
RESULTS
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DISCUSSION
Lymphocytes are normally quiescent in the peripheral blood; they proliferate and secrete immunological molecules such as lymphokines or immunoglobulins in response to a stimulus. In contrast, neoplastic lymphoid cells proliferate without apparent stimulus and usually are functionally aberrant. In view of these different cellular characteristics, we evaluated the effect of HIF on normal and neoplastic lymphoid proliferation and function. Until recently, normal T cells could not be propagated in long-term culture and, thus, the effect of HIF on proliferation of normal T cells in continuous culture could not be measured readily. Using a recently described method for generating continuously proliferating T cells we found that HIF had little effect on either [3H]-TdR uptake or cell-cycle progression of the normal cultured T cells. These results contrast with other studies in which HIF inhibited proliferation of PHA-stimulated T cells in short-term culture (LindahlMagnusson et al., 1972) . The difference in response might be due to HIF affecting only those T cells that respond to PHA, and not those that respond to T-cell growth factor. The normal proliferating B-cell line showed no inhibition of [3H]-TdR uptake or cell-cycle progression; RNA synthesis was also unaffected. There was little or no suppression of total Ig globulin production by PWM-stimulated lymphocytes and 1788 B-cell line by HIF at doses up to 500 u/culture. However, 5000 u/culture did result in decreased Ig production by both PWM-stimulated lymphocytes and the B-cell line. In contrast, other studies have shown that the plaque-forming cell response to sheep red blood cell (SRBC) by mouse spleen was reduced by lower doses of mouse IF (Brodeur & Merigan, 1974) . The differences in sensitivity may reflect the different assay systems used, since we measured total cumulative Ig production over the entire culture period, whereas plaque assays examine antibody production at a certain time. In support of this we have preliminary data showing suppressive effects of 500 u HIF/culture on Ig production of PWM-stimulated human lymphocytes using a reverse haemolytic plaque assay (Fleisher et al., in preparation) . Alternatively, our results may simply reflect a species difference in response to IF. In addition, PWM is a polyclonal stimulator whereas SRBC are a T-dependent antigen; the lesser inhibition seen may reflect a difference in sensitivity between polyclonal induction of antibody production and antigen-specific (Einhorn & Strander, 1978) . The selectivity is reminiscent of the specific inhibition of lymphocyte proliferation shown by lymphocyte chalone (Attallah, 1979) (Attallah & Folks, 1979; Heberman et al., 1979) . These cell-mediated immune responses are thought to play some role in tumour rejection; thus, HIF might not only slow down tumour growth but might also activate and enhance immune rejection mechanisms in the host. HIF also increases tumour-associated antigen expression on tumour cells (Attallah et al., 1979a) and HLA antigen on normal lymphocytes (Attallah & Strong, 1979) which could also facilitate the interaction between host immune cells and neoplastic cells.
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